Architecture of decision support systems 



As shown in Figure 1, a DSS consists of two major sub-systems - human decision 
makers and computer systems. 

Interpreting a DSS as only a computer hardware and software system is a common 
misconception. An unstructured (or semi-structured) decision by definition cannot be 
programmed because its precise nature and structure are elusive and complex. 
The function of a human decision maker as a component of DSS is not to enter data to 
build a database, but to exercise judgment or intuition throughout the entire decision 
making process. 

Imagine a manager who has to make a five-year production planning decision. The 
first step of the decision making process begins with the creation of a decision support 
model, using an integrated DSS program (DSS generator) such as Microsoft Excel, 
Lotus 1-2-3, Interactive Financial Planning Systems (EFPS)/Personal or Express/PC. 
The user interface sub-system (or dialogue generation and management systems) is 
the gateway to both database management systems (DBMS) and model-based 
management systems (MBMS). DBMS are a set of computer programs that create 
and manage the database, as well as control access to the data stored within it. 

The DBMS can be either an independent program or embedded within a DSS 
generator to allow users to create a database file that is to be used as an input to the 
DSS. 

MBMS is a set of computer programs embedded within a DSS generator that allows 
users to create, edit, update, and/or delete a model. Users create models and 
associated database files to make specific decisions. The created models and 
databases are stored in the model base and database in the direct access storage 
devices such as hard disks. From a user's viewpoint, the user interface subsystem is 
the only part of DSS components with which they have to deal. Therefore, providing 
an effective user interface must take several important issues into consideration, 
including choice of input and output devices, screen design, use of colors, data and 
information presentation format, use of different interface styles, etc. 
Today's decision support system generator provide the user with a wide variety of 
interface modes (styles): menu based interaction mode, command language style, 
questions and answers, form interaction, natural language processing based dialogue, 
and graphical user interface (GUI). GUIs use icons, buttons, pull-down menus, bars, 
and boxes extensively and have become the most widely implemented and versatile 
type. The interface system allows users access to: 

(1) The data sub-system: (a) database (b) database management software; and 

(2) The model sub-system: 

(a) Model base 

(b) Model base management software. 
(See Fig. 1) 
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Figure I Components of decision support system 
Source: Spiague and Carkon (19S2: 29} 



Data/model management 

Since model and data management in DSS are inseparable subjects, many DSS 
researchers continue to focus on both fields of data and model management. 
Data are facts which result from the observation of physical phenomena such as daily 
production quantity, daily sales quantity and inventory level of product A. A database 
is a collection of interrelated files. Database management systems are computer 
programs which are primarily concerned with managing a large amount of data in a 
physical storage such as hard disks and creating, updating and querying databases in 
an optimal way. 
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Data management in DSS is a necessary function primarily useful in the intelligence 
stage of the decision making process, but not sufficient to support design and choice 
stages of decision-making processes. 

To adequately support these stages, DSS should be able to include the following 
activities: projection, deduction, analysis, creation of alternatives, comparison of 
alternatives, optimization, and simulation. 

In performing these essential tasks, DSS utilizes many types of management 
science/operations research (MS/OR) models. They include linear programming, 
integer programming, network models, goal programming, simulation and statistical 
models and spreadsheet modeling. 

All these models are stored in the model base. Model-based management systems are 
computer programs used as a part of a DSS generator to build models, restructure 
models and update models. In association with model management, multiple criteria 
decision making (MCDM) model embedded DSS and knowledge-based DSS have 
emerged recently as important DSS research sub-specialties. 

User interface sub-systems 

The functions of the user interface (dialogue generation and management) sub-system 
are to: 

1- Allow the user to create, update, delete database files and decision models via 
database management systems and model-based management systems; 

2- Provide a variety of input and output formats. The formats include multi- 
dimensional color graphics, tables and multiple windows in a screen; 

3- Provide different styles of dialogues (such as graphical user interfaces, menus, 
direct command languages, form interaction, natural language interaction, and 
questions and answers). 

Research in user interface sub-systems has investigated several important issues in the 
designing, building, and implementing of a user interface. They include data 
/information display formats (for example, tabular versus graphics), cognitive and 
psychological factors, use of multimedia (multiple media combined in one 
application) and hypermedia (documents that contain several types of media linked by 
association), 3-dimemensional user interfaces, virtual reality and its impact on 
decision making, geographical information systems, and natural language processing. 

Knowledge-based decision support systems 

Another important emerging DSS sub-specialty is the study of knowledge-based 
decision support systems (KBDSS), which are hybrid systems of DSS and ES that 
help solve a broad range of organizational problems. 

In integrating DSS and ES, two basic approaches are discernible and labeled expert 
support systems (ESS) and intelligent support systems (ISS. The key differences 
between these two systems are as follows. 
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ESS is to replace human expertise with machine expertise, while ISS are to amplify 
the memory and intelligence of humans and groups. A broad range of real- world 
managerial problems can be better solved by using the analysis of both quantitative 
and qualitative data. Few would disagree with the notion that there are considerable 
benefits from integrating DSS and ES. The new integrated system (ESS or ISS) can 
support decision makers by harnessing the expertise of key organizational members. 
A bottleneck in the development of knowledge-based systems such as ESS is 
knowledge acquisition, which is a part of knowledge engineering - the process 
includes representation, validation, inferencing, explanation and maintenance. 

Decision support system implementation 

Use of some computer-based information systems such as TPS and MIS are, in most 
cases, mandatory. But decision support systems are voluntary systems. In regard to 
voluntary systems, DSS implementation research has been important for ascertaining 
the influence of success factors of DSS implementations. DSS implementation 
researchers are investigating the relationship between user-related factors and 
implementation success. User factors include cognitive style (the characteristic ways 
individuals process and utilize information to solve problems), personality (the 
cognitive structures maintained by individuals to facilitate adjustment to events and 
situations), demographics (age, sex and education), and user-situation variables 
(training, experiences and user involvement). 

Future implementation research should be directed toward the development of causal 
models of user-related implementation factors. Furthermore, it is suggested that DSS 
researchers shift the research focus from user-related factors to the contextual 
variables. An important assumption on which the DSS implementation research is 
based is that DSS are voluntary systems. A recent survey of DSS suggests that an 
increasing number of DSS have become a strategic tool for organizational survival. 
Thus, these systems are no longer voluntary ones. Future DSS implementation 
research must take this changing nature of DSS from voluntary systems to mandatory 
survival tools. 

Consequently, individual differences, cognitive styles, personality, demographics, and 
user-situational variables may become less critical success factors. Shifting the focus 
of implementation research from user-related factors to task-related, organizational, 
and external environmental factors may be necessary to reflect the changing decision 
environment in which organization must survive and prosper. 

Decision support system evaluation 

Evaluation of DSS is concerned with analyzing costs and benefits of DSS before and 
after DSS development and implementation. The unique nature of DSS evaluation is 
that although some DSS provide substantial cost saving and profit increases, 
measurements of benefits of DSS have been problematic as quantification of the 
positive impacts of improved decision process is difficult. Therefore, DSS evaluation 
research deals with the following methodologies: decision outputs, changes in the 
decision process, changes in managers' concepts of the decision situation, procedural 
changes, cost/benefit analysis, service measures and managers' assessment of the 
system's value. 
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Applications of decision support systems 

According to a survey (Eom et al. 1998), computer-based DSS are widely applied in 
both profit making (about 72 per cent) and non-profit organizations (about 28 per 
cent). In corporate functional management fields, production and operations 
management contain the largest number of application articles, followed by 
management information systems, marketing, finance, strategic management and 
multifunctional areas. 

Two functional fields are relatively minor fields for DSS application: international 
business and accounting/auditing. 

Refer to http://cstlhcb.semo.edu/eom/ORINSIHT.HTM for a more detailed 
classification of 271 DSS articles by application areas). 

The World Wide Web and Group/Organizational/Global DSS 

The World Wide Web is increasingly being used as the client-server platform of many 
business organizations due to its network and platform-independence and very low 
software/installation/maintenance costs. More and more group ware will be 
inextricably tied to Internet technology. Especially, the World Wide Web is becoming 
an infrastructure for the next generation of decision support systems and groupware 
applications. Many groupware products, such as Lotus Development's Domino and 
Microsoft's Exchange, are integrating more Internet protocols into them. 

Microsoft's next version of Office suite is expected to completely remove the 
boundaries between the World Wide Web and groupware. Many companies are 
applying groupware technology to increase business-to-business collaborations (e.g. 
collaborations among the company, its customers, and its suppliers, a.k.a. super-work- 
group software) over intranets and extranets (see COMPUTER-SUPPORTED 
COOPERATIVE NETWORK). Another development in the information systems area 
is the growing importance of enterprise resources planning (ERP) systems. ERP 
systems are a new generation of information systems packages that integrate 
information and information-based processes within and across functional areas in an 
organization. ERP has focused primarily on processing of transaction data resulting in 
the creation of the extensive, organizational databases of an organization that may 
consist of individual business units across the globe. The extensive databases created 
by the ERP system provide the platform for decision support, data warehousing, data 
mining, and executive support systems. 

Integrated solutions provided by the ERP system are attributable to the use of the 
common database. 

As we enter the age of the global village where geographical and temporal boundaries 
are shrinking rapidly, global DSS are emerging as the new frontiers in management 
information systems area. Over the next decade, DSS will focus on teams, work 
groups, and distributed, decentralized organizational structures. 

Consequently, many organizations will increasingly design and implement 
group/organizational/global DSS. Global management support systems (MSS) will 
emerge as a key element in management decision making and as an essential weapon 
against global competitors. 
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Supporting global business activities is becoming a most important and extremely 
complex task. To effectively cope with multinational managerial problems such as 
multiple currency management, foreign exchange risk management, global tax 
management and global consolidated reporting, global DSS are not enough. It is 
essential to develop an integrated global MSS which integrates EIS, artificial neural 
networks, ES with knowledge base captured from numerous experts in the same 
subject area as well as from a variety of specialists in international financial 
management, international accounting, international tax areas, and so forth... 

Web-Based Decision Support Systems 

Is a computerized system that delivers decision support information or decision 
support tools to a manager or business analyst using a (thin-Client) Browser like 
Microsoft internet Explorer, Mozilla Firefox, Google Chrome . . .etc. 

The computer server that is hosting the DSS application is linked to the user's 
computer by a network with the TCP/IP protocol. 

Using web-based DSS provide services that could be accessible to anyone with a 
problem and internet connection. 

At a higher level of organization, the concept of web DSS involves the creation of an 
electronic market of decision technologies, where the market would bring together, 
and provide services for matching consumers, providers, and web-enabled decision 
computation services. 

A number of topologies have been proposed for organizing our knowledge about DDS 
And the two most widely implemented approaches are Data-Driven and Model- 
Driven DSS. 

Data-Driven DSS help managers to organize, retrieve, and synthesize large volume of 
relevant data using data base queries. 

OLAP (On-Line Analytical Processing) techniques, and data mining tools which are 
Model-Driven DSS, use formal representation of decision models and provide 
analytical support using the tool of decision analysis, Optimization, Stochastic 
modeling, simulation, statistics, and logic modeling. 

Three other approaches have become more wide spread due to the sophisticated web 
and communication technologies: 

1- Communication-Driven DSS, rely on electronic communication technologies 
to link multiple decision makers who might be separated by place and time, or 
to link decision makers with relevant information and tools. 

2- Knowledge-Driven DSS, can suggest or recommend actions to managers. 

3- Document-Driven DSS, integrate a variety of storage and processing 
technologies to provide managers document retrieval and analysis. 

Web Technologies and DSS tasks 

To understand how web tech can influence the development, deployment, and use of 
DSS, Fig. 2 summarizes the relationships among 10 major tasks involved in building 
and using Data-Driven and Model-Drive DSS. For example, using an application- 
specific Model-Driven DSS, the user will be given the relevant decision models and 
data, focusing on tasks, such as model execution, development of reports, or analysis. 
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Using a corresponding DSS generator, on the other hand, would require the 
performance of additional tasks such as model definition and creation of a custom 
user interface. Model-Driven DSS often involve all the tasks on the model rows as 
well as those for an Application- specific DSS. The 10 distinct DSS related tasks that 
can be executed by users from a Web Browser include: 

Model definition, data definition, analysis definition, and user interface definition. 
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Figure 2. Working with Decision Support Systems: Common Tasks 



An Example of web-based DSS website services: 

The following web-base DDS represent steps of an example of such application: 
https://web.d-sight.com/cdm/en/projects 
1- Define Alternatives (Choices or options): 
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2- Define Criteria Parameters: 



-■■ \6 iJi fill "is Lullalx'rijjve de^iii^'i-'iitkny [l-I&j J-ji r - i — 
I: i icii ig t : : :t ict the di^i?r : it p 3 1 >: : 3 its i i + : : : :i on pre ccos . 



7 



□-SIGHT 



tJonlE:: 



1 A.i:iiilrw!! ? ::i ri i :i Lfiasra 


4 WdM ih; 


S I- 1 ;. m i :h K Hg*G K 


/ A- ilv: ; a -i :l :i -| B 






Criteria Parameters 


Manage 


Preferences po 






« Previous Slep Me-xt Slep » 














r.-U LHIA HfchAF.' _ 1 LriS 










| Zmati JR | - 1 


View Crilsia 's'anwte'a 




i 


I 








0 


Ciilmmii 


ri;-i hi in i ,' i : 1 Minimise 


* iUmtm 


ii:iiL; fMtkwtss 


El Parage Que -.atr? ^ales 


S3 




TIM rii^t 




PO hit 


in i mf fi i ;.t :us. 

r Ufai M|i: .. iM> -i ii :l i:; 


.-• 


toraurr-ptici 
CQ2 err ask " a 


nir -riize 
nir tiize 




P 0 lot 
PO EUL 




El 


Pov,e- 






PU Edl 








© 3h dtf rs ate d h e p 


St 


o--oc 


"iiir ni:e 




PO Frit 




| &bl 








0 \r/z oate Valic atec pjs; MOW 



-Tsdud KacE 
_a1e a: alee s as- 
iBfFB ol Sonne* 
I hird-l- art: Licjaraes 

4WJ 



too 



r'hqinq togctncr thi? difi?i:Tit :.\rti :i : int 1 : i i tic : i-ci or pv: zas. 



^ (.1 ick h era for assists n< 



3- Define Users: 
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4- Defining Criteria weighting (according to user's importance): 
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5- Set Criteria Parameters: 
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6- Set Evaluation Alternatives: 
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7- Analyze phase: 

At this stage, user can analyze the data using different types of Charts and tables, as 
seen in the following: 
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Another performance simulation using different criteria: 
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Performance Simulations 
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□-SIGHT few 



SLbsciptici - XE-nedJR ft » 




l.. fl .:enslh*i 2. Cr:era 3 _aera 4. Weicits >, Parnate '■a t. E-.'alus: mts r. A-alya,g S. "spot A 



Pro;"?:* E>arip'? - C*3 



Criteria Contribution 



■ Sli!|: Mi:n\ Sli!|: i 



I ri mi ihirnul II 



Perr "mance Sirru aliens 
PF3riLCi 

Spice "Vj'ab Chan 
Cokmne Ciar; 



V.51WI *HAIYRIF. 

(Ch illi Ml . ri fti rfyau 

C 3TEHIT. DIFFEREhT A - ION 
Uhla ILI J' CGI JUllL I 'Jl 

stability in^wls 
Stab :v iter,; i Chit 
3tib :y itarva 5 Tab a 
Scor&a Evok-Jor 



C jitariH tjmil r ihi i Linn 



| - ■ I I 



* We jite Sinn, atior 


T Si laltogyf 30.M% ( 


Weights Simulation Data Loaded 


1 ?. nasi tifl in ' 7f Qi ^ |i 




1 C C2 e nie-e sue ( ^ 3, C DOi 1 


Click on a enter 3ii 1 ie 13 c raci y chanca ite v*eigh: vake ard e-ea 


tha inpac:. 
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Rar k ng C - arl 
Par k ig Table 
Pier": trance Siir.j aliens 

rroFn F s 
H'.:u i '-V::Ii i]l irl 
(lull ''if i: Clirn 
Crhaia Csntr bul an 



Price vs. Consumption Analysis 



Audi A J 
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ClcbaJ Vi-E.al Anrfjfafa 
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3tL ZhuIljui 



4 Wiiirnl?; S Hi.-: 



Global Visual Analysis 



« Tre^bua Slep Ne*t Slep » 



© Gel rrsre "ifornal 



RANK Ik 3 

Rarh: lg C ■ arl 

Rarkng Table 

Perb Trance- Sifr.j aliens 

fT.nFTl F =. 

Spic e - Vj'fb Ch arl 
Cull .-Ti! C ini 
Ciil_i iu LjriLi ajl j i 

VSW'L/'HALYSIS 
Avs D Aialys 5 



Global Vis ^ aJ Ar al s's-is 



CrilHa r _ e "erratic i Ch = 1 

.ttarii rrr ih-fpim i f; 
Stss :v itera 3 Chs 1 
HI; li v iIlii,;- ; InI,- 
Sri i: -a mul 



Global Visual Analysis 
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□-SIGHT few 



ELSstiptici - XE-nsdJR ft » 




□-SIGHT few 



EiLKciptici - XE-nsdJR ij= 



4 V.r, :■■ il:; SI 



Stability Intervals 



« Previous B<ep M^t Slep » 



© Gel rrsre iforiial 



FOIKIhG 

Raiik lg C ■ arl 

Rarhig Table 

Peri Tr ance Siir.j aticis 

rr.oni f.=, 
Spk 6 - Vi'fb Ch arl 
Cull "ri! (r im 
(JnU iu LjnLi m\ j i 

VSuV^HALYSK 
Avs □ Aialvs =• 
Global Visual >ral^is 



Stability Intervals 
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Crrl?ia r--e"¥r:i3lici Ch = 1 
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□-SIGHT few 



4 V.. r i:ii ih; S I- 1 :. tji i i : : h hvUui 



Stability Intervals 



« Tre^bui Slep Next Slep » 



© Gel rrsre iFc-mal 



FL'.NKIk 3 

R^rK lg Z ■ arl 

P^rkig Table 

Peri tr ance Sier j aticis 

rnoFn f .=. 
Spic e - Vi'fb Ch ah 
Ctih litri: C im 
U11U iu LjnLi aul ji 

VBLY-L(*HALYSI5 
Avs D Aialys s 
GlcbaJ Vis ^ aJ £r al j's-is 

I. -U LK1A Ull I LHLh I A lUfJ 

CrrL?ia r- ~e "en.ial ic i Ch = 1 

.TTAFUi mf ifi-fpim i f; 
?ts? :v ltera s Chst 



Criterion j' Category 



Cc-juri|Jlici 

IHiXciiissn:.-!* 

Pcwe' 

C-10C 



Minimum Weight 

IM'k 



:i m:- 

j.OCvl 



Cu rns irt We ig hi 



12.CC* 



Ma si m Jin Vj sight 



□-BIGHT aw 



i-iptic n - X ETisdJP. T 
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Scores Evolution 



© Gel mre iFonurt 



<f. rrsvl^us Blep Next Slep » 



Alternatives Scores Evolution 
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Pjrhig Table 
Peri Tr ance Sier-j atici? 
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L-0 LKIAUII I UVLh I A ILfJ 

CrilHa T- ~e -er-.ial ic i Ch = 1 



St£ 5 -.y iter/s s Chs 1 




16 



Scores Evolution 



* Previous Step Next Slep » 
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Altcr natives Score > Evolution 



R^rK lg Z ■ arl 
Park ig Table 
Perb Trance Sirr.j aticis 

rnoFn f .=. 
Spk e - Vi'fb Ch ah 
Ctih litri: C im 
U11U iu LjnLi ai\ j i 

VBLY-L DIALYSIS 
Global Vis ,. al >r al j'sis 

I. -U LK1A Ull I LHLh I A lUfJ 

CrK?ia r- ~e "en.ial ic i Ch = 1 
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■ SI 1?. 
ojiidi A3: SB.DfJ 
: *>lvc C3C-: Sii.J- 



.ttarii rrr ifi-fpu* i f; 
Stsb :y itera s Chst 
SI; li v i*t*K& ItjIi - 



Audi A3 



- Volvo C30 



8- Reports: 

This is the important final phase of DSS output, it provides different reports 
generated according to analysis phase. 

Since these reports will be critical to the user, then only the paid application user will 
get these reports while unpaid subscriber will find it locked! 
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